C-terminal 15 kDa fragment of cytoskeletal actin is posttranslationally N-myristoylated upon caspase-mediated cleavage and targeted to mitochondria.
To detect the posttranslational N-myristoylation of caspase substrates, the susceptibility of the newly exposed N-terminus of known caspase substrates to protein N-myristoylation was evaluated by in vivo metabolic labeling with [(3)H]myristic acid in transfected cells using a fusion protein in which the query sequence was fused to a model protein. As a result, it was found that the N-terminal nine residues of the newly exposed N-terminus of the caspase-cleavage product of cytoskeletal actin efficiently direct the protein N-myristoylation. Metabolic labeling of COS-1 cells transiently transfected with cDNA coding for full-length truncated actin (tActin) revealed the efficient incorporation of [(3)H]myristic acid into this molecule. When COS-1 cells transiently transfected with cDNA coding for full-length actin were treated with staurosporine, an apoptosis-inducing agent, an N-myristoylated tActin was generated. Immunofluorescence staining coupled with MitoTracker or fluorescence tagged-phalloidin staining revealed that exogenously expressed tActin colocalized with mitochondria without affecting cellular and actin morphology. Taken together, these results demonstrate that the C-terminal 15 kDa fragment of cytoskeletal actin is posttranslationally N-myristoylated upon caspase-mediated cleavage during apoptosis and targeted to mitochondria.